Increasing the Resilience to Natural Hazards in Southern California
Printed on recycled paper Southern California is at great risk for extreme catastrophic losses owing to numerous natural hazards, such as earthquakes, wildfires, floods, tsunamis, landslides and coastal changes, that occur in this area ( fig. 1 ). Expected losses from these hazards are estimated to exceed $3 billion per year in the eight counties of southern California.
In southern California
Natural hazards have devastating consequences, including loss of life and injury, replacement costs of buildings and infrastructure, loss of function of critical facilities, service and infrastructure outages, business interruption, loss of jobs, and a decrease in the quality of life.
Multiple natural hazards are commonplace and often overlap to create secondary hazards. For example, earthquakes can produce landslides and severe fires and heavy storms can produce debris flows. Every year since 2000, when the population of the eight counties of southern California was nearly 19.7 million people, an estimated 276,000 more people become at risk from primary and secondary natural hazards.
Decision makers require different types of information at a wide range of spatial and temporal scales. The decision-making environment is dynamic and therefore decision makers need to be able to access the most recent information derived from scientific investigations that account for human and natural forces of change.
Effective risk-reduction options depend on resources that are subject to budget constraints and on personal or organizational preferences for acceptable levels of risk; therefore, models and simulation studies are useful for quantifying options. Natural-hazard information is useful to community decision makers in preparing risk-reduction strategies. To provide the best scientific information on natural hazards, the USGS will carry out research to increase the understanding of the framework of hazard possibilities, vulnerable environments, community response, and associated risk-reduction options. The vulnerable environment is in part created by humans, but natural elements such as the soils, geology, hydrology and ecology also make an environment vulnerable. The goal of the USGS activities is to provide an understanding of the relationships between human actions and environmental vulnerabilities to aid in making informed decisions about possible risk-reduction activities.
To accomplish the objectives of the Multi-Hazard Demonstration Project, the USGS will
Ensure that research will be useful to the communities of southern California.
Conduct the best possible multidisciplinary scientific research.
Work in partnership with the region's communities to support them in using the research results. The Multi-Hazards Demonstration Project (MHDP), initiated by the U.S. Geological Survey in 2007, brings together multiple disciplines and partners to help communities in southern California reduce death and destruction from natural hazards. To help increase the resilience of communities to future natural hazards, the project combines the knowledge of geology, water resources, geography, and biology with sound economic, engineering, social science and geospatial information capabilities to
Create a focal point to improve communication among scientists and disaster managers and community planners.
Plan USGS science projects with community partners. Interaction with community partners will aid the USGS in understanding community needs, improve emergency-management decisions, and guide future USGS research.
Initiate or expand real-time hazard monitoring and warning systems.
Provide new and easy-to-access hazards data, information, assessments, and models for use by community decision makers and researchers.
Develop and improve new research products, tools, risk maps, and assessments. Combine geologic, hydrologic, geographic, and biologic hazard products with economic, engineering and social science research to improve emergency-management decisions.
Use the best of what is developed for the MHDP for southern California to build a robust Urban Hazards program for the Nation. Web Resources (back cover) Generations of Californians have been "putting down roots" along one of the world's most famous faults-the San Andreas. However, few Californians have experienced a major San Andreas earthquake. In Northern California, the last major earthquake was 100 years ago in 1906. Over 3,000 people were killed and 225,000 people were left homeless. In Southern California, the last major earthquake on the San Andreas fault was more than 150 years ago (1857), rupturing the fault from Central California to San Bernardino. Few people lived in the area, so there was very little damage.
Further south along the San Andreas fault, from San Bernardino through the Coachella Valley to the Salton Sea, more than 320 years have passed since the last major earthquake (around 1680). Another major earthquake is likely to happen on this section of the fault within our lifetime, and will shake all of Southern California. A study led by the U.S. Geological Survey describes in great detail the extensive damage and casualties that result from such an earthquake, and recommends many ways that we can keep this natural disaster from becoming a catastrophe (see pages 8-11).
While the San Andreas is most likely to be the source of our largest earthquakes, there are hundreds of other faults throughout Southern California that could also cause damaging earthquakes. Some may happen before the next San Andreas earthquake and could be even more destructive if they occur directly beneath densely populated areas.
This handbook is a resource for living in earthquake country. It provides information about why we should care about earthquakes in Southern California, what we should do to be safe and reduce damage, and also what we should know about earthquake basics.
care? What does it mean?
To become familiar with earthquake vocabulary, you may want to read the "What Should I Know" section first.
"BIG EARTHQUAKES ALWAYS HAPPEN IN THE EARLY MORNING'
This myth may be so common It is easy to notice the earthquakes that fit the pattern and forget the ones that don't.
MYTH

#1 Don't be fooled!
Southern California is Earthquake Country
We know that the San Andreas fault produces large earthquakes and that many other faults are also hazardous. However, it is often difficult to understand how to incorporate this information into our lives.
Should we care only if we live near the San Andreas fault? Is every place just as dangerous? This section describes where earthquakes have occurred in the past and where they may likely occur in the future, how the ground will shake when they do, and what may happen in a plausible "big one" on the San Andreas. This is mostly due to the "big bend" of the 
SOUTHERN CALIFORNIA EARTHQUAKES AND FAULTS
N O R T H A M E R I C A N P L A T E
Why should I i Beaches, lagoons, bays, estuaries, tidal flats and river mouths are the most dangerous places to be. It is rare for a tsunami to penetrate more than a mile inland.
i Tsunami waves are unlike normal coastal waves. Tsunamis are more like a river in flood or a sloping mountain of water and filled with debris.
Tsunamis cannot be surfed. They have no face for a surfboard to dig into and are usually filled with debris.
i Large tsunamis may reach heights of twenty to fifty feet along the coast and even higher in a few locales. The first tsunami surge is not the highest and the largest surge may occur hours after the first wave. It is not possible to predict how many surges or how much time will elapse between waves be for a particular tsunami. 3 Eventually the stuck area breaks along the boundary, causing a large earthquake. Like a spring, the overriding North American Plate jumps upward and seaward, lifting the water above it.
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The water bulge sends waves both east towards the coast and west into the Pacific. The first waves reach nearby shores only minutes after the earthquake. The other set of waves may damage distant coastal areas many hours later. Geological Survey, and hundreds of experts.
Area evaluated for Seismic Hazard Zones
SAMPLE AREA S A N T A B A R B A R A V E N T U R A L O S A N G E L E S S A N B E R N A R D I N O R I V E R S I D E S A N T A A N
The study was the basis of The Great Southern California ShakeOut, the largest earthquake readiness campaign in U.S. history.
1 Shaking Intensities in the ShakeOut Scenario Earthquake An earthquake has only one magnitude and epicenter but a pattern of shaking intensity that depends on several factors. The strongest shaking (red on map) occurs very near the fault and dies off as seismic waves travel away. Away from the fault, in natural basins filled with sediments, some waves get trapped and reverberate, causing pockets of strong shaking (red and orange that in this earthquake persist for as long as a minute. Ground shaking continues as the waves travel away, and in this earthquake, total shaking lasts for more than 3 minutes. [Map credit: USGS] 1 Shaking Intensities in the Northridge Earthquake During the 1994 magnitude 6.7 Northridge earthquake, intense shaking affected a much smaller area and millions fewer people. Northridge was not a major earthquake and very few people have experienced one. Even for Scenario experts it is hard to imagine what one would be like. Even for Scenario experts, it proved challenging to think outside the "Northridge box" while studying a much larger earthquake. 1 Earthquake Shaking Animation These computer-generated snapshots
show maximum velocity of ground motion as the earthquake waves move out from the fault and travel through Southern California. Snapshots are taken at 30, 60, 90, 120, 150, 180, 210, and 240 As the rupture progresses it will offset the ground along the fault by more than 20 feet in places, and bend or break any road, railroad, pipeline, aqueduct, or other lifeline that crosses the fault. Overall the rupture will produce more than 100 seconds of shaking throughout Southern California. As shown in the large ShakeMap at left, shaking will be strong along the fault but also further away where soil type, thickness of sediments, and other factors amplify earthquake shaking. In some areas, the ground will shift violently back and forth, moving nearly 2 meters (6 feet) in each second-shoving houses off foundations, sending unsecured furniture and objects flying.
The overall shaking in this earthquake will be more than 50 times the shaking produced by the Northridge earthquake (see inset at left).
In addition, large earthquakes create earthquake waves that are never created by smaller earthquakes like Northridge. These long period waves can cause damage very far from the fault, and are especially damaging to tall buildings or certain infrastructure. Looking in detail at one major earthquake provides insight into how to prepare for the other earthquakes that may occur instead. Thus, appropriate uses of the ShakeOut Scenario include:
C Urban planning; C Emergency response training; C School, business, and public earthquake drills; C Prioritization of preparedness efforts; C Understanding potential impacts on financial and social systems; and C Identifying possible vulnerabilities of infrastructure, especially due to interactions among systems that are usually considered separately.
When a major earthquake does occur, it may be on a different fault, or create a different pattern of ground shaking and damage. Thus, inappropriate uses of the ShakeOut Scenario include:
C Deciding where to live or work; C Concluding you don't have an earthquake problem; C Changing building codes; or C Evaluating cost-effectiveness of mitigation.
How to Use the ShakeOut Scenario
The Scenario describes a what if earthquake, not a prediction. More than 300 experts from research, government, and private industry, led by the U.S. Geological Survey, collaborated to identify the physical, social and economic consequences of one plausible earthquake on the San Andreas fault. The full report is available at urbanearth.usgs.gov/scenario08. While this particular earthquake may never occur, that doesn't limit the value of the study. However, disruption of utilities is the main reason that it will take a long time for business to get back to normal.
One important result of the ShakeOut
Scenario study is that the key to recovery lies with infrastructure: the essential facilities like roads, hospitals and dams; and the lifelines that supply water, power, gas, and communication. The more damage there is to infrastructure, the slower the recovery.
1 The ShakeOut earthquake will cause many shocks to Southern California's regional economy. Understanding and comparing the impact of these shocks is important to recovery planning. When considering the cost of replacing lost buildings, building contents, and infrastructure, fire creates the biggest shock to the economic system, bigger than shaking, fault rupture, landslides, and liquefaction combined. This makes sense, because fire can destroy so completely. However, when considering the length of time that normal business will be interrupted, disruption of utility service creates the biggest shock. This makes sense, because few businesses can function without water or power. 
Replacement Costs
MYTH #3 Don't be fooled!
Power will go out immediately, everywhere, and restoration times vary. In the most heavily damaged areas, electricity will remain out for weeks or longer. Some residences will suffer broken gas lines when their houses slip from unbolted foundations.
Water will stop flowing in many taps for weeks or months. In many communities, strong ground shaking will break old, brittle water pipes and connectors, and there will be so many breaks that it will prove cheaper and faster to replace the entire conveyance system, rather than hunt and repair every break. The process will be neither cheap nor fast, and communities will compete for repair priority.
Many wastewater pipes are also old and brittle, and run alongside water pipes under the streets. Broken sewer pipes will contaminate broken water pipes, and in some places, tap water will be unsafe to drink for as long as a year.
Telecommunications will be out for at least a day, because of some damage and much overuse. Phone systems will be oversaturated because millions are trying to make calls at once. How cell phone towers are affixed to buildings is not regulated, so towers will be damaged by shaking. Two thirds of the region's internet lines will be ruptured by the fault.
Transportation by road and rail will be disrupted by fault rupture and landslides, and take months to repair. Retrofitting of state highway bridges prevents their collapse, but not those under most local jurisdictions. For months, getting around the southland will take longer, and travel time delays add more than $4 billion to economic losses.
Hospitals in the hardest hit counties of Riverside, San Bernardino, and Los Angeles will be operating at reduced functionality. At a time when thousands of disaster victims need hospital care, some hospital buildings will be closed by structural damage; many others will be unusable because of non-structural damage such as broken water pipes and unsecured equipment.
Public schools-grades K-12 and community colleges-are protected by the Field Act, legislation that sets special construction and inspection standards. Structurally, public schools will hold up well, although non-structural and contents damage will pose problems. Private schools and universities are not protected by the Field Act and some will suffer both structural and non-structural damage.
The Ports of Los Angeles and Long Beach are important contributors to the region's economy. They will not suffer much damage from this far-away earthquake, but their flow of goods will be disrupted for months, as many principal train routes and truck routes are damaged by fault rupture.
Lifelines and Facilities -The Key to Recovery
1 To bounce back quickly from a disaster, communities need to become resilient. Community resilience depends on how many individuals, businesses, schools, agencies, and organizations are prepared. It is a lot like voting, where personal decisions and actions can affect everyone: an individual learns about the issues (learns about the earthquake impacts and mitigation strategies), decides how to vote (decides which mitigation efforts will best protect loved ones and financial security), then casts a ballot (takes action to increase preparedness). If enough people vote the same way (get prepared), they will have a winning platform (they will have a resilient community)!
do?
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The Seven Steps to Earthquake Safety
Earthquakes and tsunamis are inevitable but the damage is not-even in a very large earthquake. Preparing for the next damaging earthquake can help you and your family to survive and recover.
The seven steps that follow include actions to keep you and your loved ones safe, reduce potential damage and recover quickly. These steps should also be followed in schools, workplaces, and other facilities. Earthquake safety is more than minimizing damage to buildings. We must also secure the contents of our buildings to reduce the risk to our lives and our pocketbooks. 
Objects on open shelves and tabletops
Collectibles, pottery objects, and lamps can become deadly projectiles. Use either hook and loop fasteners on the table and object, or non-damaging adhesives such as earthquake putty, clear quake gel, or microcrystalline wax to secure breakables in place. Move heavy items and breakables to lower shelves. step 1 PREPARE before the earthquake 1
Hanging objects
Mirrors, framed pictures, and other objects should be hung from closed hooks so that they can't bounce off the walls.
Pictures and mirrors can also be secured at their corners with earthquake putty.
Only soft art such as tapestries should be placed over beds or sofas.
Electronics
Televisions, stereos, computers and microwaves and other electronics are heavy and costly to replace. They can be secured with flexible nylon straps and buckles for easy removal and relocation.
Furniture
Secure the tops of all top-heavy furniture, such as bookcases and file cabinets, to a wall.
Be sure to anchor to the stud, and not just to the drywall. Flexible fasteners such as nylon straps allow tall objects to sway without falling over, reducing the strain on the studs.
Loose shelving can also be secured by applying earthquake putty on each corner bracket.
In the garage or utility room
Items stored in garages and utility rooms can fall, causing injuries, damage, and hazardous spills or leaks. They can also block access to vehicles and exits. Move flammable or hazardous materials to lower shelves or the floor.
Water heater
Unsecured water heaters often fall over, rupturing rigid water and gas connections. If your water heater does not have two straps around it that are screwed into the studs or masonry of the wall, then it is not properly braced. Once the earthquake is over, we will have to live with the risk of fire, the potential lack of utilities and basic services, and the certainty of aftershocks. By planning now, you will be ready. This plan will also be useful for other emergencies.
Plan NOW to be safe during an earthquake:
C Practice "drop, cover, and hold on."
(See Step 5, page 22) C Identify safe spots in every room, such as under sturdy desks and tables. C Learn how to protect yourself no matter where you are when an earthquake strikes.
Plan NOW to respond after an earthquake:
C Keep shoes and a flashlight next to each bed. C Get a fire extinguisher for your home. Your local fire department can train you and your family to use it properly. C Teach everyone in your household to use emergency whistles and/or to knock three times repeatedly if trapped. Rescuers are trained to listen for such sounds. C Identify the needs of household members and neighbors with special requirements or situations, such as use of a wheelchair, walking aids, special diets, or medication. C Take a Red Cross first aid and cardiopulmonary resuscitation (CPR) training course. Learn who else in your neighborhood is trained. C Know the location of utility shutoffs and keep needed tools nearby. Know how to turn off the gas, water, and electricity to your home. Only turn off the gas if you smell or hear leaking gas. C Install smoke alarms and test them monthly.
Change the battery once a year, or when the alarm emits a "chirping" sound (low-battery signal). C Work with your neighbors to identify who has skills and resources that will be useful in an emergency, and who may need special attention (children, elderly, disabled, etc.) C Check with your city or county to see if there is a Community Emergency Response Team (CERT) in your area. If not, ask how to start one.
Plan NOW to communicate and recover after an earthquake:
C Select a safe place outside of your home to meet your family or housemates after the shaking. C Designate an out-of-area contact person who can be called by everyone in the household to relay information. Obtain a NOAA Weather Radio with the Public Alert feature to notify you of tsunamis and other hazards. C Provide all family members with a list of important contact phone numbers. C Determine where you might live if your home cannot be occupied after a disaster. C Know about the earthquake plan developed by your children's school or day care. Keep school emergency release card(s) current. C Keep copies of essential documents, such as identification, insurance policies, and financial records, in a secure, waterproof container, and keep with your disaster supplies kits. Include a household inventory (a list and photos or video of your belongings). C You may have to take additional steps, especially if someone has a disability or other access and functional needs. Register with your local fire department for assistance so needed help can be provided.
The Great California ShakeOut each October is an opportunity to practice your plan. Be sure to share your plan with people who take care of your children, pets, or home. step 2 PREPARE before the earthquake www.dropcoverholdon.org 2 Am I at risk?
Find out if your home or business is at risk to for earthquakes, tsunami's, and related hazards Earthquakes can occur everywhere in California which means all Californians live with an earthquake risk. In addition to the shaking caused by earthquakes, other things can occur such as landslides, surface fault ruptures and liquefaction-all of which may cause injury or property damage. In addition, some areas within California are vulnerable to tsunamis should an earthquake occur off the coast. Use signs and maps to find out which areas are hazardous. On the open coast areas 100 feet or more in elevation and low areas more than two miles inland are safe.
Visit myhazards.calema.ca.gov to create a map of the hazards you may face in your community, and contact your local city our county government for further details on how to be prepared where you live.
Then quickly create a plan to reduce your risks.
Does your community:
C have plans to notify you if a tsunami warning is issued? C have a designated evacuation zone and posted tsunami hazard signs? C practice evacuation drills? C conduct tsunami education and awareness 
Personal disaster supplies kits
Everyone should have personal disaster supplies kits. Keep them where you spend most of your time, so they can be reached even if your building is badly damaged. The kits will be useful for many emergencies, and especially if you need to evacuate out of a tsunami hazard zone.
Keep one kit in your home, another in your car, and a third kit at work. Backpacks or other small bags are best for your disaster supplies kits so you can take them with you if you evacuate.
Include at least the following items:
Household disaster supplies kit
Electrical, water, transportation, and other vital systems can be disrupted for several days or much longer in some places after a large earthquake. Emergency response agencies and hospitals could be overwhelmed and unable to provide you with immediate assistance. Providing first aid and having supplies will save lives, will make life more comfortable, and will help you cope after the next earthquake.
In addition to your personal disaster supplies kits, store a household disaster supplies kit in an easily accessible location (in a large watertight container that can be easily moved), with a supply of the following items to last at least 3 days and ideally for 2 weeks:
Use and replace perishable items like water, food, medications and batteries on a yearly basis. Involve them in developing your disaster plan, prepare disaster supplies kits, and practice "drop, cover, and hold on." Consider simulating postearthquake conditions by going without electricity or tap water.
After the earthquake, remember that children will be under great stress. They may be frightened, their routine will probably be disrupted, and the aftershocks won't let them forget the experience.
Adults may need to leave their children in order to deal with the many demands of the emergency, but this can be devastating to children. Extra contact and support from parents in the early days will pay off later. Whenever possible, include them in the recovery process.
C Water (minimum one gallon a day for each person and pet, for drinking, cooking, and sanitation) C Wrenches to turn off gas and water supplies C Work gloves and protective goggles C Heavy duty plastic bags for waste, and to serve as tarps, rain ponchos, and other uses C Portable radio with extra batteries (or hand crank for charging) C Additional flashlights or light sticks C Non-powered corded phone (if only cordless phones are normally used) 
MYTH #4 Don't be fooled! Common building problems
Most houses are not as safe as they could be.
The following presents some common structural problems and how to recognize them.
Once you determine if your building has one or more of these problems, prioritize how and when to fix them, and get started.
Inadequate foundations. Look under your house at your foundation. If the foundation is damaged or built in the "pier and post" style, consult a contractor or engineer about replacing it with a continuous perimeter foundation. Look for bolts in the mudsills. They should be no more than 1.8 meters (6 feet) apart in a single story and 1.2 meters (4 feet) apart in a multistory building. Adding bolts to unsecured houses is one of the most important steps toward earthquake safety. This can be done by a contractor or by someone skilled at home maintenance.
Unbraced cripple walls.
Homes with a crawl space should have panels of plywood connecting the studs of the short "cripple" walls (see figure) . You or a contractor can strengthen the cripple walls relatively inexpensively.
Soft first stories.
Look for larger openings in the lower floor, such as a garage door or a hillside house built on stilts. Consult a professional to determine if your building is adequately braced.
Unreinforced masonry. All masonry (brick or block walls) should be reinforced. Some communities have a program for retrofitting buildings made of unreinforced masonry. If your house has masonry as a structural element consult a structural engineer to find what can be done. Inadequately braced chimneys are a more common problem. Consult a professional to determine if your chimney is safe.
IDENTIFY YOUR BUILDING'S POTENTIAL WEAKNESSES AND BEGIN TO FIX THEM.
Buildings are designed to withstand the downward pull of gravity, yet earthquakes shake a building in all directions-up and down, but most of all, sideways. There are several common issues that can limit a building's ability to withstand this sideways shaking. and then weigh the cost of earthquake coverage against the benefits that coverage may offer after a devastating earthquake.
Many companies issue California Earthquake
Authority (CEA) insurance policies, which are designed to rebuild your home if it suffers significant damage from an earthquake.
You may purchase a CEA policy only through the CEA's participating insurers.
A complete list is on the CEA web site at www.earthquakeauthority.com, which has an online premium calculator.
Contact your homeowners insurance company or agent to help you evaluate your earthquake risk factors and then consider whether earthquake insurance is a good choice for you.
Structural-Safety Quiz for Single-Family Home or Duplex
If you live in a single-family home or duplex, the strength of your home depends on when it was built, its style of construction, and its location. 
My score
For those who rent
As a renter, you have less control over the structural integrity of your building, but you do control which apartment or house you rent:
Structures made of unreinforced brick or block walls can collapse and cause great loss of life. Apartment buildings with "tuck-under" parking space openings can also collapse. Foundation and cripple wall failures can cause expensive damage but less loss of life. Objects attached to the sides of buildings, such as staircases, balconies, and decorations, can break off in earthquakes.
Ask your landlord these questions:
What retrofitting has been done on this building? Have the water heaters been strapped to the wall studs? Can I secure furniture to the walls? An enduring earthquake image of California is a collapsed adobe home with the door frame as the only standing part. From this came our belief that a doorway is the safest place to be during an earthquake. True-if you live in an old, unreinforced adobe house. In modern houses, doorways are no stronger than any other part of the house. You are safer under a table.
MYTH #5 Don't be fooled!
If you are…
Indoors: Drop, cover, and hold on. Drop to the floor, take cover under a sturdy desk or table, and hold on to it firmly. Be prepared to move with it until the shaking stops. If you are not near a desk or table, drop to the floor against the interior wall and protect your head and neck with your arms. Avoid exterior walls, windows, hanging objects, mirrors, tall furniture, large appliances, and kitchen cabinets with heavy objects or glass. Do not go outside! In bed: If you are in bed, hold on and stay there, protecting your head with a pillow. You are less likely to be injured staying where you are. Broken glass on the floor has caused injury to those who have rolled to the floor or tried to get to doorways.
In a wheelchair: Lock the wheels once you are in a safe position. If unable to move quickly, stay where you are. Cover your head and neck with your arms.
Outdoors: Move to a clear area if you can safely do so; avoid power lines, trees, signs, buildings, vehicles, and other hazards.
Driving: Pull over to the side of the road, stop, and set the parking brake. Avoid overpasses, bridges, power lines, signs and other hazards. Stay inside the vehicle until the shaking is over. If a power line falls on the car, stay inside until a trained person removes the wire.
In a high-rise: Drop, cover, and hold on. Avoid windows and other hazards. Do not use elevators. Do not be surprised if sprinkler systems or fire alarms activate.
In a stadium or theater: Stay at your seat and protect your head and neck with your arms. Don't try to leave until the shaking is over. Then walk out slowly watching for anything that could fall in the aftershocks. Get into the habit of COUNTING how long the earthquake lasts. If you count 20 seconds or more of shaking and are in a tsunami hazard zone, evacuate to a safe area as soon as you can safely walk. Even if you aren't in a tsunami zone, counting is a good idea-it will help to keep you calm.
"EVERYONE WILL PANIC DURING THE BIG ONE!"
A common belief is that people always panic and run around madly during and after earthquakes, creating more danger for themselves and others. Actually, research shows that people usually take protective actions and help others both during and after the shaking. Most people don't get too shaken up about being shaken up! MYTH #6 Don't be fooled!
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What should I do?
AFTER THE EARTHQUAKE, CHECK FOR INJURIES AND DAMAGE
First take care of your own situation.
Remember your emergency plans.
Aftershocks may cause additional damage or items to fall, so get to a safe location.
Take your disaster supplies kit. 
Check for damage
Fire. If possible, put out small fires in your home or neighborhood immediately. Call for help, but don't wait for the fire department.
Gas Leaks. Shut off the main gas valve only if you suspect a leak because of broken pipes or the odor or sound of leaking natural gas. Don't turn it back on yourself-wait for the gas company to check for leaks. The phone book has detailed information on this topic.
Damaged Electrical Wiring. Shut off power at the main breaker switch if there is any damage to your house wiring. Leave the power off until the damage is repaired.
Broken Lights and Appliances. Unplug these as they could start fires when electricity is restored. garden chemicals, and gasoline or other petroleum products should be isolated or covered with an absorbent such as dirt or cat litter. When in doubt, leave your home.
Downed Power
Damaged Masonry. Stay away from chimneys and walls made of brick or block. They may be weakened and could topple during aftershocks. Don't use a fireplace with a damaged chimney. It could start a fire or let poisonous gases into your home.
step 6 RECOVER after the earthquake 6 EVACUATE if you are in a tsunami hazard zone.
For a large local earthquake, feeling strong ground shaking may be the only warning you will get that a tsunami is on its way. Use tsunami hazard maps and posted hazard zone signs to identify safe evacuation areas.
> If you are at the beach, move to higher ground immediately-no matter how small the earthquake.
> If you are in a tsunami hazard zone and the earthquake is very strong, immediately gather your family members, grab your tsunami disaster kit, and WALK to a safe area. 
Earthquake Basics
Epicenter, hypocenter, aftershock, foreshock, fault, fault plane, seismograph, P-waves, magnitude, intensity, peak acceleration, amplification... This section describes how earthquakes happen and how they are measured. It also explains why the same earthquake can shake one area differently than another area. It finishes with information we expect to learn after future earthquakes. In any earthquake cluster, the largest one is called the mainshock; anything before it is a foreshock, and anything after it is an aftershock.
Aftershocks are earthquakes that usually occur near the mainshock. The stress on the mainshock's fault changes during the mainshock and most of the aftershocks occur on the same fault. Sometimes the change in stress is great enough to trigger aftershocks on nearby faults as well.
An earthquake large enough to cause damage will probably produce several felt aftershocks within the first hour. The rate of aftershocks dies off quickly. The day after the mainshock has about half the aftershocks of the first day.
Ten days after the mainshock there are only a tenth the number of aftershocks. An earthquake will be called an aftershock as long as the rate of earthquakes is higher than it was before the mainshock. For big earthquakes, this might go on for decades.
Bigger earthquakes have more and larger aftershocks. The bigger the mainshock, the bigger the largest aftershock, on average, though there are many more small aftershocks than large ones. Also, just as smaller earthquakes can continue to occur for many years after a mainshock, there is still a chance for a large aftershock long after an earthquake.
Foreshocks
Sometimes what we think is a mainshock is followed by a larger earthquake. Then the original earthquake is considered a foreshock.
The chance of this happening dies off quickly with time just like aftershocks. After three days the risk is almost gone. Sometimes, the chance that an event is a foreshock seems higher than average-usually because of its proximity to a major fault. The California Emergency Management Agency will then issue an advisory based on scientists' recommendations. These are the only officially Some faults have not shown these signs and we will not know they are there until they produce a large earthquake. Several damaging earthquakes in California have occurred on faults that were previously unknown. We name earthquakes after map locations near epicenters to have a convenient way to refer to them, but this can be misleading.
We define the epicenter of an earthquake with the latitude and longitude of a point, but the earthquake is bigger than that point. The fault's rupture surface can be hundreds of kilometers long and several kilometers wide, and even the epicenter can only be determined within a few tenths of a kilometer. Therefore, giving the location of an earthquake in terms of city streets is like giving the location of your city by the address of City Hall.
How big was the earthquake?
Why Many people believe that earthquakes are more common in certain kinds of weather. In fact, no correlation with weather has been found. Earthquakes begin many kilometers below the region affected by surface weather. People tend to notice earthquakes that fit the pattern and forget the ones that don't. Also, every region of the world has a story about earthquake weather, but the type of weather is whatever they had for their most memorable earthquake.
MYTH
#7 Don't be fooled! 1 These seismograms show how the ground moved at four seismic stations during an earthquake. The time when ground starts shaking is the arrival of the P-wave. The ground starts shaking sooner and shakes more at sites nearer the earthquake. www.cisn.org/ or www.anss.org/.
A magnitude 6.0 earthquake has about 32 times more energy than a magnitude 5.0 and about 1,000 times more energy than a magnitude 4.0 earthquake. This does not mean there will be 1,000 times more shaking at your home. A bigger earthquake will last longer and release its energy over a much larger area.
Magnitude
Typically you will feel more intense shaking from a higher magnitude earthquake than from a small one. Bigger earthquakes also release their energy over a larger area and for a longer period of time.
An earthquake begins at the hypocenter, and from there the rupture front travels along the fault, producing waves all the time it is moving. Every point crossed by the rupture front gives off shaking, so longer faults produce bigger earthquakes that have longer durations. 
Distance
Earthquake waves diminish in intensity as they travel through the ground, so earthquake shaking is less intense farther from the fault.
Low-frequency waves diminish less rapidly with distance than do high-frequency waves.
If you are near an earthquake, you will experience all the shaking produced by the earthquake and feel "jolted." Farther away, the higher frequencies will have died away and you will feel a rolling motion.
The amount of damage to a building does not depend solely on how hard it is shaken. In
EARTHQUAKE SHAKING
Magnitude is a measurement of the energy produced by an earthquake and is not a measure of the shaking you feel. What you feel is very complex-hard or gentle, long or short, jerky or rolling-and is not describable with one number. What you feel in an earthquake is controlled by three main factors:
magnitude, distance, and local soil conditions.
1 The 2001 Nisqually (M6.8) and 1994 Northridge (M6.7) earthquakes shown above provide an interesting example of how distance from an earthquake affects the level of shaking experienced. Even though the Nisqually earthquake was slightly larger than the Northridge earthquake on the magnitude scale, the resulting damage was far less. One reason is that the section of fault that moved was much deeper than the fault that moved in the Northridge earthquake. Therefore every house was at least 50 kilometers (30 miles) away from the fault.
general, smaller buildings such as houses are damaged more by higher frequencies, so they must be close to the hypocenter to be severely damaged. Larger structures such as high-rises and bridges are damaged more by lower frequencies and will be affected by the largest earthquakes, even at considerable distances.
Local soil conditions
Soils can greatly amplify the shaking in an earthquake. Passing from rock to soil, seismic waves slow down but get bigger. Hence a soft, loose soil may shake more intensely than hard rock at the same distance from the same earthquake. An extreme example for this type of amplification was in the Marina district of San Francisco during the 1989 Loma Prieta earthquake. That earthquake was 100 kilometers (60 miles) from San Francisco, and most of the Bay Area escaped serious damage.
However, some sites on landfill or soft soils experienced significant shaking.
The same factors also apply to areas covered by thick sediment-such as the Los Angeles basin where sediments can be as much as 10 kilometers (6 miles) thick. Shaking from an earthquake in the region can be 5 or more times greater at a site in the basin than the level of shaking in the nearby mountains. 
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